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is also provided to the patient's loved ones." [7] Hospice care can be provided in several different settings including inpatient, special hospice facilities, and, most often, in the home.
III. Current State of Pediatric Hospice and Palliative Care
Pediatric palliative care is a relatively new field; the American Academy of Pediatrics (AAP) did not make a formal recommendation about palliative care until 2000, when they
recommended that children with a life threatening or terminal condition have access to quality palliative care throughout their illness [8] . The first fellowship in pediatric palliative care was started in the early 2000's at Boston Children's Hospital. Since then, about twenty fellowships have been started in the United States and about 30 pediatricians trained in palliative care graduate each year [9] . Most of these physicians work in the inpatient setting as consultants for teams taking care of children with life-threatening or terminal conditions. About 50% of children's hospitals have palliative care programs, most of which were established in the last ten years [10] .
End-of-life care, both in the hospital and at home, requires an interdisciplinary team of providers. There are several programs aimed at teaching nurses pediatric palliative care. The largest, the End of Life Nursing Education Consortium -Pediatric Palliative Care (ELNEC-PPC)
was started in 2003. Over 2,000 nurses have attended their "train-the-trainer" courses and returned to their institutions to educate their peers [11] . There are fewer formal pediatric palliative care training programs for other providers including social workers, chaplains, and therapists.
It is certainly a good sign that both palliative care fellowships and nursing training in pediatric palliative care have increased in the last 15 years, but we are still behind in serving the needs of children who are suffering. The Center for Disease Control and Prevention reports in its Annual Summary of Vital Statistics, that in 2014, there were a total of 41,881 deaths in children age 0-19. About half of these (23, 215) were infant deaths, and about two-thirds of infant deaths were during the neonatal period [12] . These children's needs are not currently being met: of families of children who have cancer, over 70% report they would prefer for their child to die at home, but only about 15-30% of children do [3] . In many cases, providers are not introducing hospice care early enough as an option; and even when they do, many hospice facilities do not have teams trained to care for children, so children have limited access to care, especially in rural areas [13] .
IV. Key Question
Can adult hospice providers improve their knowledge about, ability to, and comfort level with caring for pediatric patients at the end-of-life after participating in an intensive, two-day education program?
V. Significance
Children and families suffer unnecessarily at the end of life because they have limited access to hospice care. Few hospice programs have fully dedicated pediatric teams, and the majority of hospices serving children do not have specialized staff to provide pediatric services [7] . Because pediatric patients have needs that require services by specially trained providers, the goal of this program is to train interdisciplinary providers, allowing for the creation of a comprehensive hospice team with all caregivers trained in pediatric care. In order to achieve this goal, this education curriculum is designed for dedicated pediatric hospice and palliative care teams (including physicians, nurses, child life specialists, chaplains, therapists, social workers, and volunteers) and is adapted to their current level of knowledge about pediatric end of life care.
This is the first education program we are aware of that aims to train adult hospice providers in pediatric care. Most pediatric palliative care or pediatric hospice education programs discussed in the literature are designed to train providers who already work with children, while most education programs aimed at adult providers focus on adult palliative and hospice care.
The two-day structure is also unique: most programs are either in the form of short, focused lectures for specific skills or lengthy, comprehensive training programs including fellowships for pediatricians and social workers. There are two large "train-the-trainer" curricula for pediatric program with ten modules focused on nursing care at the end of life [11] . In EPEC, providers complete a 26-module course (1 day in person, 20 modules online) [14] . Harvard Medical School developed a comprehensive, 6-day in person and six-month online training program for interdisciplinary providers in palliative care in their Palliative Care Education and Practice (PCEP) program. PCEP has the option for a pediatric track, but its focus is largely on palliative versus hospice care [15] . Each of these programs will certainly improve the number of providers trained in pediatric care, but because they focus on trianing current pediatric providers, they will struggle to reach the many hospice programs who do not already have dedicated pediatric teams. based on knowledge, skill, and attitude.
2) Defined goals of evaluation and aligned questions with these goals in order to obtain meaningful results. 2) Administered survey to participants: The survey is electronic (using google forms)
and was sent via email to all participants in our education program 1-2 weeks before, immediately after, and 6 months after completion.
3)
We received IRB or ethics committee approval or exemption from all institutions we worked with; participants voluntarily completed surveys.
Deliverable: Raw data from completed surveys. Raw data was kept on my computer and contained names of participants. I de-identified the data using participant codes before sharing with Dr. Vesel and our research team. Congress of the European Association for Palliative Care, Dublin, Ireland). We are currently finishing our analysis and writing our manuscript for publication.
In order to understand the scope of my research, I also spent time with Dr. Vesel in clinical situations through both home visits and the Kaplan Family Hospice House in Danvers, MA, an inpatient hospice center. Through these experiences, I was able to interact with providers and patients to understand the importance of communication skills and comfort with pediatrics in caring for children at the end of life.
Addendum:
In January 2017, Dr. Vesel was asked to teach our workshops for the first time internationally. I joined, remotely, the international research team to provide the first pediatric palliative care education program in Bhutan. My specific role included:
1) Drafting the IRB protocol to evaluate the program 2) Modifying the curriculum for inpatient palliative care (hospice does not exist in
Bhutan)
3) Modifying the survey to include more qualitative data
Over the course of ten days, two separate 2-day workshops were given for a total of 40 participants. Participants completed pre and post workshop surveys and I will administer the survey again in 6 months. I will also be involved in the data analysis and manuscript writing for the first Bhutanese palliative care workshop. The data is not available to include in this report.
Section 3: Methods
I. Course Design, Structure, and Content
The course was designed as a short, high-intensity program in order to be accessible to many providers and not be overly burdensome as a time commitment. Dr. Tamara Vesel, an expert in pediatric end-of-life care, led the curriculum development team. The course consists of 13 modules (see Table 1 ), each with three objectives: one knowledge-based, one skill-based, one attitude-based. Modules are evidence-based and span a wide breadth of content, ranging from communication with parents and children to symptom management, to goals of care, and self care. Modules are taught using a variety of interactive teaching methods, including the use of actors and role-play, discussions with bereaved parents, and self-reflection. Participants are provided with materials from each module during the workshop, so they are encouraged to actively participate rather than take notes.
II. Participant Recruitment
The education program was taught at existing hospice organizations and tertiary care centers that facilitate hospice referrals with the goal of training interdisciplinary providers to create or strengthen a dedicated pediatric team to care for children at the end of life.
Organizations sought out this training program and most agreed to participate in the evaluation. 
IV. Analysis
Survey results were collected in a database in excel. There were three types of questions:
those using Likert scales, multiple choice, and free response. Free response questions were graded as either correct or incorrect based on template answers created by the research team.
The three groups of data (pre, post, and 6-month post) were compared using one-way analysis of variation (ANOVA) tests in Excel. A linear regression model was used with the index question (if participants feel better prepared to care for pediatric hospice patients after this education program) as the dependent variable, and all Likert scale questions as the independent variables to test whether increased comfort levels with any of the skills or situations evaluated would correlate with feeling better prepared to care for pediatric patients at the end of life.
Section 4: Results
I. Description of Learners:
There were a total of 93 participants in the full two-day education program and 19 participants in a shortened, one-day program. The program leadership of the organizations requesting pediatric hospice and palliative care training chose the specific learners in each workshop. Participants' professional roles included nurses, physicians, social workers, chaplains, child life specialists, psychologists, health aides and a variety of therapists (music therapy, physical therapy, massage therapy). They also ranged in their previous experience in hospice, experience in pediatrics, and experience in pediatric palliative care. See Table 2 for a full list of demographics of participants.
The response rate for the pre-workshop survey was 77%, post-workshop survey was 67%, and the six month post-workshop survey was 26% (see Table 3 ). Respondents to the post and six-month post survey were similar in demographics to the respondents to the pre-survey. At the time of this report, there is one cohort of participants that have not received the six month survey because it has not been six months since their training.
II. Overall, learners feel better prepared to care for pediatric patients at the end of life
In the post-survey, learners were asked if they felt better prepared to care for pediatric hospice patients after completing this education program. 79% of respondents to the post-survey, or 49 providers, either agreed or strongly agreed that they felt better prepared for such pediatric care after this workshop (see Figure 1 ).
III. Improvement in attitudes, skills, and knowledge
In order to evaluate participants' attitudes and skills, participants were asked about their comfort level in various situations that arise when caring for pediatric patients and confidence levels with various pediatric skills. Providers ranked their comfort or confidence level using a Likert Scale with 1 = very uncomfortable / not at all confident; 2 = uncomfortable / not very confident; 3 = neutral; 4 = comfortable / confident; 5 = very comfortable / very confident. Table   4 shows the mean results of these Likert scales for thirteen different skills or situations. The mean comfort or confidence level improved significantly for each skill or attitude evaluated with p <0.05.
Participants' knowledge was evaluated using multiple choice and free-response questions that were graded as either correct or incorrect. Knowledge also improved in twelve of thirteen modules from the pre-to post-survey, and in all thirteen modules when comparing the pre-survey to the six-month survey. Table 5 and Figure 3 show the percentage of respondents who answered each question correctly in the pre, post, and six month post surveys.
IV. Participants left the educational program with confidence similar to those with far greater experience Figure 2 shows participants' mean comfort or confidence level with pediatric end-of-life care (as assessed by the Likert scale questions discussed above) split by their prior experience in hospice. As seen in the first graph, before the education program, providers who had greater than ten years of hospice experience were significantly more comfortable with each skill or situation assessed than those with less than ten years of hospice experience. However, in the second graph, which shows providers' reported comfort or confidence levels after the education program, the gap in comfort level decreases significantly.
V. Increased comfort with pediatric hospice correlates with confidence in communication skills
As described above, participants were asked whether they feel better prepared to care for pediatric patients after this education program. A linear regression was run in order to test whether confidence or comfort levels with various skills or situations correlated with perceived preparedness. As seen in Table 6 , the one skill that was significantly correlated with feeling prepared to care for pediatric hospice patients is "having difficult conversations with parents and children at the end of life". A higher level of confidence in this difficult situation was correlated with feeling prepared to care for children at the end of life with a p<0.05.
VI. Feedback
Participants valued the teaching methods and structure of this education program greatly.
First, they reported that the experiential education methods -the use of actors and role playwere more effective than traditional teaching methods of lectures and discussions. 73% of respondents preferred either actors or role play (38% and 35% respectively) to lectures (15%) and group discussions (12%). Table 7 shows participants' perceptions of most effective teaching methods. Qualitative feedback supported the value of these experiential teaching methods. 
Section 5: Discussion and Limitations
This is the first education program we are aware of that trains adult providers in pediatric care. In just two days, these providers, many of whom had no previous pediatric care experience, felt generally better prepared to care for pediatric patients, and also improved their knowledge of, skills with, and attitudes toward caring for children. This level of improvement across the board stems from several factors. First, the curriculum was made up of modules that were clearly organized around specific educational objectives; second, innovative teaching methods were used that take advantage of the benefits of experiential training for adult learners; and third, this education program created a safe environment for interdisciplinary providers to learn from each other and faculty.
I. Curriculum development:
The curriculum for this program was developed based on the core tenets of pediatric palliative and hospice care [16] , focusing heavily on communication skills with the child and the family, symptom management at the end of life, addressing ethical challenges, spirituality, and self-care. These modules are similar to descriptions of those taught in other pediatric palliative care training programs like EPEC, PCEP, and ELNEC-PPC, but they highlighted similarities and differences in treating adults as compared with children [17] [14] . In addition, a key differentiator to this curriculum is its focus on experiential learning with live actors and parents who have lost children as faculty, while most other programs use lecture and video formats.
Each module had three objectives that were tied to improving knowledge, skills, and attitudes [18] . For example, in the "Introducing Pediatric Hospice to Children and Families" modules, the objectives were:
Knowledge: Learner will be able to identify three ways to address parents' concerns and ease their anxieties about initiating hospice. Skill: Learner will use developmentally appropriate language for discussing our role with children in partnership with parents. Attitude: Learner will feel confident presenting pediatric hospice to parents, children, and other professionals in a truthful and realistic way.
Organizing the modules in this structured format allowed for improved teaching and evaluation, and ensured the needs of learners were met, as described by several studies [19] [20] . This curriculum is unique in that it is training providers who are familiar with end-of-life care in adults, but less so in children. The traditional pediatric palliative care topics were refined for this population of learners through a structured conversation with the first group of participants. The tailored curriculum engaged learners and increased the value of the time in the workshop by eliminating redundant material.
In addition to improving participants' knowledge, completing this education program significantly narrowed the difference in comfort levels between those with greater than ten years of hospice experience and those with less experience. Therefore, investing in two days of training for providers gave them close to the same level of increased comfort and confidence that years of experience would have required. One caveat, of course, is that these are self-reported comfort and confidence levels. However, Bandura's Self Efficacy Theory states that when people believe they have the ability to accomplish a task or a goal (i.e. when they self-report high self-efficacy), they are more motivated to learn, and to strive to attain that goal. One may hypothesize that participants in this program who report higher comfort and confidence levels with all 13 skills believe in their own self-efficacy and, therefore, will be motivated to continue to practice and improve those skills clinically [21] .
II. Teaching methods:
A critical success factor in this education program is the use of experiential teaching methods in addition to more conventional, didactic teaching methods. According to Lindeman, one of the fathers of adult learning theory, several considerations should be made when teaching adults [22] :
1. Adults are motivated to learn when they experience needs and interests that learning will satisfy 2. Adults' orientation to learning is life-centered and problem-focused; 3. Experience is a rich source for adult learning 4. Adults have a deep need to be self-directed
This education program leveraged all four of these tenets of adult education. First, each of the providers was interested in caring for children, but felt uncomfortable doing so and therefore were motivated to learn. Second, their life events, via their chosen profession to care for those at the end of life gave them the appropriate context within which to understand caring for a child at the end of life. Third, and quite importantly, this program utilized actors and role-play, moving participants just outside their comfort zones in order to reach the highest level of learning through experience, feedback and reflection. In addition to acting and role-play, in each of the workshops, parents who had lost a child taught the bereavement module and were actively involved throughout both days. Qualitative feedback from participants in this program (see table   8 ) is similar to findings in a recent study that showed both learners and bereaved parents benefit from this experience [23] . And lastly, adults need to be able to direct their learning -via role play, discussions, question and answer sessions -rather than being told what to learn in didactic sessions.
These experiential education methods are also the best methods for teaching communication skills, arguably the most important component of this educational program.
Accurately and compassionately communicating with children and their families during this challenging time is critical for high quality care [14, 20, 23, 6] . Learners were able to practice their communication skills in a safe space, with their peers and with faculty, before having to use them with patients and families.
III. Supportive and Safe Environment:
Based on qualitative feedback, participants in this program felt valued because their professional leaders and supervisors invested in their development through this education program. They felt empowered by the support they received from peers and faculty. These findings are similar to those seen in employee engagement studies. Employees are more likely to be engaged in their work (to bring their full selves to their roles) if they feel it is meaningful (to themselves, others, and leadership), if it is psychologically safe (or they have the skills and knowledge to decrease fear), and if they are supported physically and emotionally [24] . This program specifically trains interdisciplinary teams of providers in pediatric care to provide peerto-peer support for the providers. Engaged providers "employ and express themselves physically, cognitively, and emotionally" versus disengaged providers who "withdraw and defend themselves physically, cognitively, or emotionally" (Kahn, p. 694).
Increased engagement with patients, with adequate supports and self-care, improves patient care. It has been shown that the level of compassion needed to care for patients, especially children at the end of life, is not an unlimited resource. In fact, it can be depleted quite quickly without proper training, support, and self-care [25] . The feeling of compassion, or the ability to feel emotions because of someone else's situation, is modulated by many variables including providers' ability to communicate with patients to elicit their perspective, their desire or ability to take that perspective, their awareness of their own emotions, and their own wellbeing [25] . This training program reinforced each of these skills. It enhanced communication, increased engagement, provided a safe space to discuss and face emotions, and taught self-care strategies. Focusing on these important skills should lead to increased compassionate care, which benefits both patients and providers.
IV. Limitations
There are several limitations to this programmatic evaluation. One of the biggest limitations to this data is that much of the evaluation relies on self-reported comfort or confidence levels rather than actual observation of care provided by participants, or patients' perceptions or quality of life outcomes. Therefore, we do not have concrete data showing improved patient care as a result of this education program. However, according to the Bandura's Self Efficacy Theory, providers who believe that they have certain skills (i.e. have self reported increased comfort levels with pediatric skills) are more motivated to actually attain those skills [21] . This program was able to improve learners' self efficacy, and therefore, according to
Bandura, make the difficult task of caring for pediatric patients at the end of life something that learners feel motivated and able to do, rather than something to be avoided.
Another set of limitations pertains to the survey tool used for evaluation. First, the questions used were developed by the research team to be objective and to match directly with an educational objective; however, the questions were not validated by an outside researcher.
Second, the same questions were asked at all three time periods -pre, post, and six-months later -resulting in some risk of recall bias resulting in improved scores. However, because participants were not given feedback on their survey results, the level of recall bias is likely low.
In addition, there was a low response rate to the six-month survey of 26%. Although there were no noticeable demographic differences between respondents to the pre-survey and those who responded to the post-survey, there could be some responder bias in that those who were more engaged in the program are the ones who chose to respond to the survey after six months. There is also high turnover of hospice employees, so the low response rate is also a factor of loss of contact with some learners.
Section 6: Conclusions
Training adult hospice providers in pediatric care shows promise as a strategy to improve access to underserved children and families at the end-of-life. Providers improved their knowledge, skills, and attitudes in pediatric care over the course of a two-day training program.
Improved knowledge and skills were maintained at six-months, and attitude changes continued to improve. The time teams spent together, completing emotionally intense training exercises, led to a context that provided the opportunity to form a collaborative, supportive, interdisciplinary care team that we hope will continue from the workshop into practice. As the program continues, we will work to clarify objectives in the modules, modify the curriculum based on survey results and qualitative feedback, and provide opportunities for pediatric providers to reconvene for support and continued education. Further research is needed to evaluate the outcomes of 1) increased access to pediatric hospice care; 2) the quality of care Increasing the number of providers trained in pediatric hospice and palliative care will improve access to care and decrease unnecessary suffering for children and their families.
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Tables and Figures
It's actually hard to define the most useful teaching method as all of them you have listed entwined with each other. Lecture and actors alone would not have been as successful without the discussion and role-play of participants. And none of it would have been as effective in a larger group.
Having the actors come in was amazing, as was the processing afterwards. Hearing from the couple [who lost a child] directly made a huge impact on me.
This is a WONDERFUL program; the reason it is wonderful is because the leaders are all consummate educators. This was the most skilled and worthwhile educational experience in my entire 25-year career in medicine.
The course's strength lies in its hands-on approach to adult learning. The role plays; the open and inviting conversations were wonderfully challenging and encouraging! I would like to credit the couple that came forward to talk about the loss of their son and allow us to learn from their loss.
Impact on participants' attitudes about pediatric care
I was terrified at first, and now I LOVE the pediatric patients and would love to have an allpediatric census for my caseload.
I feel I have a skill set now that I didn't feel I had before-I feel like the team appears extremely supportive which would add confidence to any visit I would have to attend with a pediatric patient. I strongly feel I am a better person because of this learning experience. It was a beautiful two days.
